
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

PRoi*-0<> REGION IX

75 Hawthorne Street
San Francisco, Ca. 94105

January 29, 1991

MEMORANDUM

SUBJECT: Bluewater Uranium Mine Preliminary Assessment Data

PROM: Donald C. White, Chief
Field Operations Branch

TO: Richard Guimond, Director
Office of Radiation Programs

Enclosed are the radionuclide and gamma survey data col-
lected by the Emergency Response Section (ERS) preliminary as-
sessment, conducted on November 15-16, 1990, at the Brown-
Vandever and Desiderio Uranium Mine Sites, located outside of
Prewitt, Navajo Nation, New Mexico. This assessment was per-
formed at the request of the Agency for Toxic Substances and Dis-
ease Registry (ATSDR) to identify if the Sites pose any immediate
adverse environmental and health hazards.

Site Background

The Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D)
mine sites are located within the Ambrosja Lake subdistrict of
the Grants Uranium Mining District. The N-BV mine site encom-
passes approximately 155 acres, and the N-D covers 130 acres.
The sites lie within a sparsely populated agricultural area.

Several families live on both mine sites. Approximately
thirty people live on the N-BV site, including children, and ap-
proximately forty people live on the N-D site. The land is
primarily utilized as grazing areas for the cattle, horses, sheep
and goats.

Both mine sites consist of strip mine pits, tailing piles
and open vent and mine shafts. There are presently no barriers
prohibiting access to these mined areas.

ATSDR issued a Health Advisory for the sites on November 21,
1990. Since then, ERS has been consulting with Greg Demspey and
Colleen Petullo, Office of Air and Radiation, Las Vegas and Bill
Nelson, ATSDR.
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Figure 1 shows the locations of the mine sites. Figure 2
shows the Brown-Vandever Mine Site and Figure 3 shows the
Desiderio Mine Site. Table 1 contains the gamma survey data.
Table 2 lists the radionuclide data obtained from the water and
soil samples. Figure 4 divides the Brown-Vandever Mine Site into
four sections which were surveyed and sampled. Figures 5-8 show
the sampling locations within each section of the Brown-Vandever
Mine Site. Figure 9 shows the sampling locations from the
Desiderio Mine Site. Appendix A contains the results of the
Radon Flux experiment conducted at the Desiderio Mine Site. Ap-
pendix B contains the heavy metal sample results. Appendix C
contains the laboratory data sheets.

OAR Assistance

We are requesting OAR assistance in interpreting the
radionuclide assessment data for the purpose of determining if an
imminent and substantial health risk exists at either of the
sites. For instance, the data reveals that nearly all of the
sampling points within the mined areas appear to exceed the
promulgated standard for Radium-226, which should not exceed 5
pCi/g above background within the first fifteen centimeters of
soil, as outlined in 40 CFR Section 192.12. We need help in
determining if the sites pose an acute (need to do a removal ac-
tion) or a chronic (remedial action more appropriate) health
risk. One criterion that could be used to determine if a removal
action is warranted is an increased carcinogenic health risk of 1
in 10,000 or more after a two year exposure. This criterion is
based on the following:

A) A risk of 1 in 10,000 is the high end of the
risk range established by EPA in the NCP
which requires a response action;

B) It is estimated that it would take over two years
for the remedial program to be able to address these
sites since neither has yet to be placed on the NPL.

It is important to select a number or criteria that can be
used on more than one site since there are many similar sites in
Arizona and New Mexico. Our decision is likely to set a prece-
dent for future potential removal actions at these type of
uranium mine tailing sites. In addition, ATSDR must determine
what steps they must undertake in response to their Health Ad-
visory based on what we determine to do at these sites.

I look forward to your quick response on this issue. If you
have any questions concerning the data, please contact Robert
Bornstein, On-Scene-Coordinator, at 415-744-2298 (FTS 484-2298).



cc: Colleen Petullo, OAR
Greg Dempsey, OAR
Mike Bandroski, Radiation Program-Region IX
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TABLE 1
GAMMA RADIATION SURVEY DATA

BROWN-VANDEVER MINE SITE, NAVAJO NATION

NOVEMBER 14-15, 1990 .
Operator - Collen Petullo Recorder - Robert Bornstein
Instrument
1 Ludlum 19
2 Bicron
3 Ludlum 12
Pancake

IDf Calibration date
452663 11-08-90
825481 10-15-90 ,
140830 11-08-90'

Calibration Source
Ra-226
Cs-137
Pu-239,Sr-90

Date 11/14/90 SECTION 1

Inst.

1
3

1
3

1

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

Time

0900
0903

0908
0910

0930

1000
1001

1003
1004

1007
1008

1010
1011

1015
1017

1019
1020

1028
1033

1040
1044

Station

Backgroundl

Background2

Brown Home

Station 1

Station 2

Station 3

Station 4

Station 5

Station 6

Station 7

Station 8

Ground

11 uR/hr
100 cpm

11 uR/hr
100 cpm

13 uR/hr

35 uR/hr
25 urem/hr

130 uR/hr
70 urem/hr

90 uR/hr
50 urem/hr

115 uR/hr*
75 urem/hr

130 uR/hr
85 urem/hr

1200 uR/hr
800 urem/hr

40 uR/hr
20 urem/hr

150 uR/hr
90 urem/hr

Waist

11 uR/hr
100 cpm

11 uR/hr
100 cpm

14 uR/hr

36 uR/hr
25 urem/hr

135 uR/hr
60 urem/hr

N/A
N/A

100 uR/hr #
50 urem/hr

145 uR/hr
60 urem/hr

800 uR/hr
400 urem/hr

44 uR/hr
25 urem/hr

140 uR/hr
72 urem/hr

Comments

2 , 5 mi from
site.

1.0 mi from
site.

stage area

Center of
dirt road

near tree

contact
on ground

In pit zone

Away from
pit area



Table 1. (Continued)

Inst.

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

Time

1055
1057

1105
1108

1113
1115

1118
1120

1122
1124

1127
1128

1134
1136

1140
1141

1150
1151

1155
1156

1300
1303

1306
1309

1314
1315

1320
1321

1330
1334

Station

Station 9

Station 10

Station 11

Station 12

Station 13

Station 14

Station 15

Station 16

Station 17

Station 18

Station 19
SECTION 2

Station 20

Station 21

Station 22

Station 23

Ground

190 uR/hr
120 urem/hr

1250 UR/hr
750 urem/hr

400 uR/hr
300 urem/hr

600 uR/hr
500 urem/hr

500 uR/hr
250 urem/hr

600 uR/hr
300 urem/hr

230 uR/hr
150 urem/hr

700 uR/hr
300 urem/hr

80 uR/hr
40 urem/hr

90 uR/hr
50 urem/hr

700 uR/hr
450 urem/hr

900 uR/hr
650 urem/hr

300 uR/hr
250 urem/hr

230 uR/hr
130 urem/hr

120 uR/hr
40 urem/hr

Waist

170 uR/hr
90 urem/hr

800 uR/hr
350 urem/hr

200 uR/hr
150 urem/hr

500 uR/hr
300 urem/hr

500 uR/hr
400 urem/hr

700 uR/hr
300 urem/hr

280 uR/hr
150 urem/hr

600 uR/hr
250 urem/hr

120 uR/hr
35 urem/hr

65 uR/hr
35 urem/hr

600 uR/hr
350 urem/hr

800 uR/hr
500 urem/hr

230 uR/hr
150 urem/hr

210 uR/hr
100 urem/hr

50 uR/hr
40 urem/hr

Comments

open area

.--

on pad

attic

edge of
pile



Table 1. (Continued)

inst.

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
3

1
2

1
2

1
2

1
2

1
2

1
2

1
2

Time

1346
1348

1350
1352

1358
1400

1405
1408

1320
1322

1330
1330

1333
1334

1337
1338

1345

1355
1400

1405
1407

1410
1411

1415
1417

1420
1423

1430
1433

Station

Station 24

Station 25

Station 26

Station 27

Station 28
SECTION 3

Station 29

Station 30

Station 31

Station 32

Station 33
SECTION 4

Station 34

Station 35

Station 36

Station 37

Station 38

Ground

220 uR/hr
120 urem/hr

500 uR/hr
250 urem/hr

300 uR/hr
170 urem/hr

250 uR/hr
150 urem/hr

10 uR/hr
5 urem/hr

N/A

80 uR/hr
50 urem/hr

75 uR/hr
300 uR/hr

Waist

220 uR/hr
110 urem/hr

400 uR/hr
175 urem/hr

300 uR/hr
170 urem/hr

200 uR/hr
150 urem/hr

10 uR/hr
5 urem/hr

13 uR/hr
10 urem/hr

80 uR/hr
50 urem/hr

Lgm micro

Comments

11/15/90

at window
of vent

lots of
stones

on casing
in hole

350 - 90 uR/hr on brick wall
250 - 50 urem/hr on brick wall

15 uR/hr
10 urem/hr

125 uR/hr
90 urem/hr

25 uR/hr
10 urem/hr

225 uR/hr*
130 urem/hr

600 uR/hr
300 urem/hr

240 uR/hr
200 urem/hr

15 uR/hr
10 urem/hr

90 uR/hr
50 urem/hr

25 uR/hr .
10 urem/hr

110 uR/hrf
70 urem/hr

600 uR/hr
300 urem/hr

200 uR/hr
240 urem/hr

on wall
face

dug area



"w" Table 1. (Continued)

inst.

1
2

1
2

1
2

Time

1440
1443

1446
1448

1452
1453

Station

Station 39

Station 40

Station 41

Ground

18 uR/hr
10 urem/hr

700 uR/hr
600 urem/hr.

500 uR/hr*
350 urem/hr

Waist

18 uR/hr
10 urem/hr

600 uR/hr
300 urem/hr

400 uR/hr#
250 urem/hr

Comments

* On contact with rock/tailing outcrop
I 3 feet from contact

DESIDERIO MINE SITE, NAVAJO NATION
NOVEMBER 15, 1990

Operator - Collen Petullo Recorder - Vicky Radvilla
Instrument
1 Ludlum 19
2 Bicron
3 Ludlum 12
Pancake

ID# Calibration date
452663 11-08-90
825481 10-15-90
140830 11-08-90

Calibration Source
Ra-226
Cs-137
Pu-239,Sr-90

Date 11/15/90 SECTION 1

Znst.

1
3

1
3

1
2

1
2

1
2

1
2

Time

0825

0830

0855
0856

0857
0859

0940
0941

0955
0956

Station

Backgroundl

Background2

Station 1

Station 2

Station 3

Station 4

Ground

11 uR/hr
100 cpm

11 uR/hr
100 cpm

12 uR/hr
7 urem/hr

18 uR/hr
8 urem/hr

10 uR/hr
5 urem/hr

20 uR/hr
7 urem/hr

Waist

11 uR/hr
100 cpm

11 uR/hr
100 cpm

12 uR/hr
6 urem/hr

18 uR/hr
8 urem/hr

10 uR/hr
5 urem/hr

24 uR/hr
7 urem/hr

Comments

2.5 mi from
site

1 . 0 mi from .
site

at pond site

at fense

at base
station

large pit



Table 1. (Continued)

1
2

1
2

1
2

1
2

1
2

Znst.

1
2

1
2

1
2

1000
1001

1045
1046

1055
1056

1058
1100

1105

Time

1107

1153
1154

1214
1215

Station 5@

Station 6§

Station 7@

Station 8

Station 9

Station

Station 10

Station 11

Station 12

90 uR/hr
50 urem/hr

135 uR/hr
75 urem/hr

85 uR/hr
50 urem/hr

170 uR/hr
90 urem/hr

Ground

55 uR/hr
30 urem/hr

900 uR/hr
400 urem/hr

75 uR/hr
40 urem/hr

120 uR/hr
60 urem/hr

75 uR/hr
40 urem/hr

120 uR/hr
60 urem/hr

Waist

55 uR/hr
30 urem/hr

400 uR/hr
250 urem/hr

pile near
St. 4

sediment
only

Comments

sediment
only

near attic

radon flux canister area



TABLE 2
EPA ERS PRELIMINARY ASSESSMENT LABORATORY RESULTS

NAVAJO-BROWN-VANDEVER
NOVEMBER 15-16,1990

SAMPLE LOCATION ID# RADIONUCLIDE RESULTS UNITS

(WATER SAMPLES) Wl
Brown Vandever
Livestock Well
B-V)

B-V Livestock W2
Well

B-V Tap Water W3

Water Line W4
B-V

Desiderio Stock W5
Pond

Desiderio Tap W6

PreschoolVell N- W7\ \
(EXCEEDS DRINKING %WATfeR

 X

STANDARDS: POTENTIAL LAJB/
SAMPLING ERRORX ADVIvSE X
IMMEDIATE RESAMPLINGJN, N

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

\a(̂ T\
\Rax(228K
HH2S3̂ 3-4)\̂
U f-23 5 j\

\U(23S) X̂

00.8 +
2.0 ±
2.0 ±
00.3 ±
0.4 ±

00.2 ±
0.0 +
0.5 ±
00.0 ±
00.0 ±

00.2 ±
0.0 ±
2.1 ±
1.0 ±
0.8 i

.1 +
0 +

1.4 ±
0.5 +
0.5 ±

.3 ±
0 +

2.3 ±
0.1 ±
2.2 +

• 3 ±
0 +

1.2 ±_
0.0 i
0.2 ±

iX+X
-22.0 ±v
30VO ± 3
\3. Ô -i

N ~"

0.1
5.0
0.4
0.1
0.2

0.1
5.0
0.2
0.1
0,1

0.1
5.0
0.5
0.3
0.3

0.1
5
0.4
0.2
0.2

0.1
5
0.4
0.2
0.2

0.1
5
0.4
0.2
0.2

V0x.1
6\,
Kk

.7* X

pCi/1

pCi/1

pci/l

pCi/1

pCi/1

pCi/1

pCi/1

\
\̂

ci e (̂  < I ' V"' •* -> '"'



Table 2. (Continued)
SAMPLE LOCATION ID#

SOIL SAMPLES
RADIONUCLIDE RESULTS UNITS

BACKGROUND
Road to B-V A9

Station 20 1A
(Section 2)
B-V

Station 22 2A
(Tailing Pile)
Section 2
B-V

Station 23 3A
(Drainage Area)
Section 2
B-V

Station 25 4A
(Upper Drainage)
Section 2
B-V

Station 6 5A
(Pebble Area)
Section 1
B-V

Station 10 6A
(Strip Area)
Section 1
B-V

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra
Ra
U
u
U

(226)
(228)
(233-4)
(235)
(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra
Ra
U
U
U

(226)
(228)
(233-4)
(235)
(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra
Ra
U
U
U

(226)
(228)
(233-4)
(235)
(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

00.
0.
0.
00.
000.

300.
1.

240.
13.
250.

34.
0.
25.
1.
25.

24.
0.
21.

•

20.

4.
0.
3.
•

3.

49.

24.
1.
25.

130.
0.

100.
4.

100.

8
0
6
0
7

0
0
0
0
0

0
0
0
0
0

0
0
0
8
0

7
0
4
1
5

0
0
0
0
0

0
0
0
7
0

+
±
±
±
±

+
+
+
+
+

+
+
+
+
+

+
+
+
+
+

+
+
±
±
±

±
±
±
±
±

±
±
±
±
±

00
01
00
0
00

10
01
20
1
20

3.
1.
2.
0.
2.

2.
1.
2.
0.
2.

0.
1.
0.
0.
0.

5.
1.
2.
0.
2.

*

*

•

•

0
0
0
2
0

0
0
0
1
0

5
0
4
1
4

0
0
0
2
0

10.
1.
20.
0.
10

1
0
1
1
1

0
0
0
0
0

0
0
0
5

pCi/g

pCi/g
dry

pCi/g
dry

pCi/g

pCi/g

pCi/g

pCi/g

0



Table 2. (Continued)
SAMPLING LOCATION ID# RADIONUCLIDE RESULTS UNITS

Station 11 7A
Section 1
B-V

Wash Area Near 8A
B-V

Background For 10A
Desiderio
Road to Desiderio

Radon Flux Area 12A
Desiderio

Radon Flux Area 13A
Desiderio

Station 11 14A
Desiderio

Station 12 15A
Desiderio

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226)
Ra(228)
U(233-4)
U(235)
U(238)

Ra(226
Ra(228
U(233-4)
U(235)
U(238)

260.
1.

290.
20.
310.

1.
1.
1.
00.
1.

1.
0.
0.
00.
0.

34.
0.
17.
00.
17.

30.
0.
17.
00.
1.

1.
0.
0.
0.
0.

3.
0.
1.
0.
1.

0
0
0
0
0

9
0
1
0
1

3
0
6
0
8

0
0
0
7
0

0
0
0
0
1

8
0
6
0
7

0
0
7
1
5

±

±
±
±

±

+
±
±
±

±

±

+
+
+

±

±

+
+
±

±

+
±
±
±

±

+
±
±
±

±

±
±
±
±

±

10.
1.
30.
2.
30.

0.
1.
0.
0.
0.

0.
1.
0.
0.
0.

3.
1.
2.
0.
0.

3.
1.
2.
0.
0.

0.
0.
0.
0.
0.

0.
1.
0.
0.
0.

0
0
0
0
0

2
0
1
1
2

1
0
1
1
2

0
0
0
1
2

0
0
0
1
2

2
6
1
1
1

3
0
2
1
1

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g



Table 2. (Continued)
SAMPLING LOCATION ID# RADIONUCLIDE RESULTS UNITS

Station 30 18A
Drainage
near Station 30
B-V
Section 3

Station 36 19A
On Tailing Outcrop
B-V Section 3

Duplicate of 19A 20A

Ra
Ra
U
U
U

Ra
Ra
U
U
U

Ra
Ra
U
U

(226)
(228)
(233-4
(235)
(238)

(226)
(228)
(233-4
(235)
(238)

(226)
(228)
(233-4
(235)

U(238)

Station 40 21A
Section 4
B-V

Ra
Ra

(226)
(228)

U(233-4)
U
U
(235)
(238)

0.
1.

) o.
0.
0.

20.
0.
28.
1.
28.

33.
0.
29.
1.
28.

450.
0.

330.
29.
390.

8
0
7
1
8

0
0
0
2
0

0
0
0
3
0

0
0
0
0
0

_+
+
+
+
+

±
±
±
±
+

+
+
+
+
+

+
±
±
±
±

0.
1.
0.
0.
0.

2,
1.
3.
0.
3.

3.
1.
3.
0.
3.

50.
01.
30.
3.
40.

1
0
1
1
1

0
0
0
2
0

0
0
0
2
0

0
0
0
0
0

pCi/g

pCi/g

pCi/g

pCi/g

Laboratory — TMA Eberline
7021 Pan American Freeway, N.E.
Albuquerque, NM



SAMPLING SECTION LOCATIONS, BROWN-VANDEVER MINE SITE

SECTION 2

Telephone Une

CTION 3

Brown-Vandever Homes

SECTION 4

North

NOT TO SCALE EPA SURVEY, NOVEMBER 1990

Figure 4. Section Location Map



( C

SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE SECTION 1
| | SHED

Station 18 (90 uR/Hr)

Station 17 (80 ufVhr)

Telephone Line

Station 4 (115 uRZ

North

Telephone Une

Station 5(145 uR/Hr)

Largo Tailing Pile

ROAD
o Station 3 (90 uR/Hr)

Uranium Rich Pebbles Station 6 (1200 UR/hr)

130uR/Hr

Station 7 (40 uR/Hr)
Station 16 (700 uR/Hr)

ridge

LOW STRIP AREA

o

STATION 8(150 uR/Hr)

Station 10(1250 uR/Hr)

Station 9 (190uR/Hr)

Station
(400uR/Hr)

Station 15 (230 uR/Hr)

Station 12 (600 uR/Hr)

Station 14 (280 uR/Hr)

pii* Stripped Area Exposed Bedrock

Station 2(130 uR/Hr)

ROAD

Station 13 (500 uR/Hr) Station 1 (38 uR/Hr)

NOT TO SCALE

Figure 5. Section 1 B-V.



( C
SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE

Station 23(120 uR/Hr)

Drainage area

SECTION 2

Plan View

Road
Low Area

Large Tailing/Overburden pile

North

Station 26

(300 uR/Hr)

Station 24 (220 uR/Hr)

Station 25
(500 uR/Hr

GuDy

tation 22 (230 uR/Hr

Station 20 (650 u

FLAT ELEVATED AR

Road

100uR/Hr Station 19 (700 uR/Hr) Mine Opening

Concrete Pad

(100 UR/Hr)

Station 21 (SOOuR/Rr)
Not to Scale

Figure 6. Section 2 B-V.



c:
SAMPLING STATIONS, BROWN-VANDEVER MINE SITE SECTION 3

HAYSTACK MOUNTAIN

North

VENTILATION SHAFT
Station 29(130 uR/Hr)

Station 30 (80 uR/Hr)

CONCRETE PAD

D Power Line

D

Station 28 (40 uR/Hr)

Station 31 (200 uR/Hr)
Air Ducts

D D

ROAD

Station 32 (350 uR/Hr)
Limestone Brick Wall

Not to Scale
Figure 7. Section 3 B-V.



c
SAMPLING STATIONS, BROWN-VANDEVER MINE SITE

Haystack Mountain „ Station 38 (240 uR/Hr)

SECTION 4

Station 39(18 uR/Hr)

o Concrete Pad

North
Station 40 (700 uR/Hr)

(600 uR/Hr)
Station 41

Large Tailing Ridge

Pit

Elevated Area

Top of Hill

Station 37 (600 uR/Hr)

Station 36 (225 uR/Hr on Contact)

25 UR/Hr

Station 35 (25 uR/Hr)

Low Area, Lots of hot pebbles 33 Ur/Hr

Mining Shed

Station 33 (15uR/Hr)
Explosive Shed station 34 <125 uR/Hr)

Not to Scale EPA November 1990 Assessment
Figure 8. Section 4 B-V.



SAMPLING STATIONS, DESIDERIO MINE SITE
Desiderio Homes

Piles

Large Pit
Station 4 (20 uR/Hr)

Station 5 (90 uR/Hr)
North

EPA Staging Area

<>10uR/Hr stations
Coral

Radon Flux Area
/ -, larg& Tailing Piles \,,

Service Road

Station 8 (60 uR/Hr)

Station 6 135 uR/Hr)

LargeTailingpnesLarge Tailing Piles
Station 7 (85 uR/Hr)

Hot Area! (800uR/Hr)

Station 2(18 uR/hr)/ 0

Stalton12(900uR/Hr) Station 1 15uR/Hr)

Station 11 (55uR/Hr)

ARROYO AREA

Not to Scale EPA Assessment November 1990
Figure 9. Desiderio Mine Site.
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Wmm I SCIENTIFIC ANALYSIS, INC.i
November 30, 1990

Ms. Mary Sue Philp
Ecology & Environment
160 Spear St.
San Francisco, CA 94105

Subject: Results of Radon Flux Testing
Navajo Uranium Mine Sites
New Mexico

Dear Ms. Philp: . .

Scientific Analysis, Inc, is pleased to provide you with the
results of 50 radon flux measurements performed on November 15-
16, 1990 on three Navajo uranium mine sites using the 4" charcoal
canister device (SAACC). While the SAACC procedure is not an EPA
approved method, side by side measurements using the SAACC and
the EPA approved procedure (LAACC) demonstrate comparable results
when respective arithmetic means are computed and compared with
each other.

The arithmetic mean radon flux levels were 51*4, 67.0, and 47.7
pCi/m -s, respectively for stations 5, 6, and 7. For comparison
purposes, the 40 CPR Part 61 standard for operating uranium mill
tailings piles limits radon emissions to 20 pCi/m ~s.

Individual flux .results are presented in the attached Tables Tx
where the prefix NU5 refers to Navajo Uranium Station 5, NU6
refers to Navajo Uranium Station 6, and NU7 refers to Navajo
Uranium Station 7. Each table is divided into subparts (v) valid
test results, (d) duplicate test results to demonstrate counting
precision, and (b) "blank" results to check internal quality
control. Based on counting results, measurements identified as
NU5-20404, NU6-20420, and NU7-20433 are most likely blanks (i.e.
unexposed SAACC).

Table QA outlines the quality assurance results. Sampling
conditions such as ambient temperature and rainfall are unknown
to SAI but are assumed to be within the limits prescribed in the
SAACC procedure. In addition, a copy of the sample chain of
custody form is included for your files.

If you have any questions regarding these results and this letter
report, please do not hesitate to call me. All data and reports

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 D TEL: 205-271-0643 D FAX: 205-271-0818



Ms. Mary Sue Philp
November 30, 1990
Page 2

will be treated as confidential and will not be released without
your written approval.

Sincerely,

SCIENTIFIC ANALYSIS, INC.

f-
Thomas R. Horton
Radiation Consultant

TH/rlr

attach: Table (4)

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 o TEL: 205-271-0643 D FAX: 205-271-0818



Table QA

Quality Assurance Results

Counting Blank (Blind)
Mine Stations t Completeness % Precision Identification

Overall 100 0.2

*A11 blanks (blinds) were presumably found and calculated to have an
equivalent flux of zero.

6012 E. SHIRLEY LANE, MONTGOMERY. AL 36117 D TEL: 205-271-0643 D FAX: 205-271-0818



M 3Pj BBB

BB SciBNimc ANALYSIS, IM. US. EPA LISTED
RADON LABORATORY

mm or WDM run CWCTTATIOSS
tABLI It. fALID USt USOltS IOK WP Of STACl

Scientific Analysis, lac.; Bontfoterj, Ahbus 36117

fctector

105-20384

105-20385

105-20366

105-20367

105-20388

105-20389

175-20390

105-20391

105-20392

105-20393

105-20394

105-20395

105-20396

105-20397

105-20398

105-20399

105-20400

105-20401

105-20402

105-20403

— Oa Stack

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

11/15/90

KH: ill tiaes are
WTI: tuber of. KM

11:38 u

11:40 ai

11:32 u

11:30 ai

11:34 u

11:37 ai

11:42 u

11:44 ai

11:31 aa

11:30 u

11:27 u

11:23 u

11:45 u

11:44 u

11:40 ai

11:41 u

11:48 u

11:45 ai

11:51 u

11:48 u

— Off Stack —

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/30

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

11/16/90

10:17

10:17

10:21

10:18

10:19

10:18

10:15

10:16

10:18

10:21

10:20

10:20

10:21

10:22

10:21

10:21

10:13

10:17

10:13

10:23

u

u

at

u

an

u

ai

u

ai

ai

u

at

ai

at

a*

u

at

at

at

at

~ Croat

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

11/20/90

Bepm —

09:14 u

09:26 u

09:46 u

09:58 ai

10:09 «

10:20 ai

10:31 at

10:42 u

10:53 at

11:04 at

11:18 at

11:31 u

11:50 u

12:01 pi

12:13 PI

12:26 pi

12:39 pi

12:56 p.

01:06 pi

01:18 jt

local stack -titee; Counting tlie Is /dilutes; Flu
Keaswetents = 20; Average flu = 51.4

Counter Iff. firow Cats

0.1659

0.1659

0.1859

0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

. 0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

0.1659

is given IB

56136

65891

37381

38564

41146

50739

41825

37511

72031

73480

67716

41909

133063

124722

26268

70727

21932
f

27380

19879

26771 - '

pCl/Sec-Sq H

11/27/90

Background

616

616

616

616

616

616

616

616

616

616

616

616

616

616

616

616

616

616

616

616

Flu

52.9

62.3

34.9

36.1

38.7

48.1

39.8

35.7

68.5

69.7

64.3

39.5

129

121

24.9

68.3

21.0

26.3

19.1

27.7

6012 E SHIRLEY IANE D POST OFf ICE BOX 3112 O MONTGOMERY. ALABAMA 36109 o (205) 271-0643



U.S. EPA LISTED
SCIMWIC ANALYSIS, INC. RADON LABORATORY

SOtQSAIT OF IADOI fU)X COHPOTAIIOIS
TABU Td. WPUCATI TIST USOLTS rot TOP 0? STiCl

Scientific Analysis, he.; Kontfoteri, Alabau 36117 11/27/90

letector — On Stack - — Off Stack — ~ Count Be^m — Counter Iff. Gross Cnts Backiround

105-20390 11/15/90 11:42 at 11/16/90 10:15 u 11/21/90 11:40 u 0.16(7 34465 570 39.9

105-20399 11/15/90 11:41 u 11/16/90 10:21 at 11/21/90 11:51 u 0.1647 59115 570 68.6

IOTE: All tiaes are local stack ti*es; Counting tite is K) tinutes; ritti is f im ii pCi/Sec-S? H
IOTI: luabet of flu Meanretents = 2; Average flu = 54.3

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 o MONTGOMERY. ALABAMA 36109 D (205) 271-0643



n * i U.S. EPA LISTED
SCIENTIFIC ANALYSIS, INC. RADON LABORATORY

SWHAII or IADOI noi
TABLI Tb. BLAXI TIST USOLTS M TOP OF STAC!

Scientific Analysis, Inc.; Hontfotery, Alabata 36117 11/27/90

letector — On Stack — Off Stack — — Count Begun — Counter Iff. Cross Cuts Background riu

B5-20404 11/15/90 11:50 at 11/16/90 10:19 at 11/20/90 01:30 pi 0.1659 627 616 0.0

IOTI: All tiies are local stack tiaes; Counting tite isfgtinutes; riu Is liven in pCi/Sec-So. B
IOTE: hater of riu Beasufetents = 1; Average flu = 0.0

6012 E SHIRLEY LANE O POST OFFICE BOX 3112 O MONTGOMERY. ALABAMA 36109 O (205) 271-0643



rt . . L/.S. EPA LISTED
SCIENTIFIC ANALYSIS, INC. RADON LABORATORY

^ SOfflAII Or lADM FUJI C08MAII08S
TABLE IT. FALID TIST IISOLTS KB TOP Or STACI

Scientific Analysis, Inc.; Hontgoaery, Alabaaa 36117 11/27/90

•elector. — On Stack — Off Stack — — Count Begun — Counter Iff. Cross Cuts Background riu

B6-2040511/15/90 12:05 pi 11/16/90 10:23 u 11/20/90 01:41 pi 0.1659 18532 616 17.9

106-2040611/15/90 12:03 pi 11/16/90 10:23 u 11/20/90 01:52 pi 0.1659 65963 616 65.2

106-2040711/15/90 12:00 pi 11/16/90 10:23 at 11/20/90 02:03 pi 0.1659 88587 616 67.7

106-2040811/15/90 12:01 pi 11/16/90 10:25 at 11/20/90 02:14 pt 0.1659 58818 616 58.1

IU6-2040S 11/15/90 12:07 pi 11/16/90 10:27 u 11/20/90 02:25 pi 0.1659 45538 616 45.0

106-20410 11/15/90 12:06 pi 11/16/90 10:28 u 11/20/90 09:03 u 0.1638 43613 618 41.8

105-20411 11/15/90 12:02 pi 11/16/90 10:26 at 11/20/90 09:14 u 0.1638 84389 616 81.5

106-20412 11/15/90 12:04 pi 11/16/90 10:29 at 11/20/90 09:26 at 0.1638 62770 618 60.5

106-20413 11/15/90 11:59 u 11/16/90 10:30 at 11/20/90 09:46 u 0.1638 46518 618 44.6

106-2041411/15/90 12:07 pi 11/16/90 10:31 at 11/20/90 09:58 at 0.1638 46848 618 45.2
=.

^ 106-20415 11/15/90 12:10 pi 11/16/90 10:28 at 11/20/90 10:09 u 0.1638 57169 618 55.6

106-20416 11/15/90 11:55 at 11/16/90 10:25 at 11/20/90 10:20 at 0.1638 57660 618 55.7

106-20417 11/15/90 11:58 u 11/16/90 10:25 at 11/20/90 10:31 at 0.1638 146693 618 143

W6-20418 11/15/90 11:57 u 11/16/90 10:25 at 11/20/90 10:42 at 0.1638 124072 618 121

106-20419 11/15/90 11:53 at 11/16/90 10:25 u 11/20/90 10:53 u 0.1633 84129 618 81.8

DTI: All titee are local stack Utes; Counting tite istftinutes; riu is given in pCi/Sec-S? M
IOTI: futber of riu Heasuretenta = 15; Average flu = 67.0

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 D MONTGOMERY, ALABAMA 36109 D (205) 271-0643



- . . US. EPA LISTED
SCIENTIFIC ANALYSIS, INC. RADON LABORATORY

SRQttR Or IADOI FLDI COKPOTAT108S
TABU Td. DOPLICATI TIST USOLTS FOE TOP OF STACl

Scientific Analysis, Inc.; Hontgotery, Alabata 36117 11/27/90

fctector — On Stack — Off Stack — — Count Begun — Counter Iff. Gross Cuts Background Flu

106-2041011/15/90 12:06 pi 11/16/90 10:28 at 11/21/90 11:40 u 0.1642 35937 634 41.9

106-20420 11/15/90 11:50 u 11/16/90 10:25 u 11/21/90 11:51 u 0.1642 625 634 0.0

fOTI: All tites are local stack tites; Counting tite Is/Otinotes; Flu is given in pCi/Sec-S? K
IOTI: lutber of riu He&suretents = 2; Average flu - 20.9

6012 E SHIRLEY LANE o POST OFFICE BOX 3112 D MONTGOMERY. ALABAMA 36109 D (205) 271-0643



US. £PA LISTED
SCIENTIFIC ANALYSIS, INC. RADON LABORATORY

SOfflAH OF IAOOI rLOI COHPOTATIOIS
TABU Tb. BLAXI TIST USOLTS FOE TOP OF STACl

Scientific Analysis, Inc.; tontgotery, Alabm 36117 11/27/90

ktector — On Stack — Off Stack — — Count Begun — Counter Iff. Cross Cnts Background riu

106-20420 11/15/90 11:50 at 11/16/90 10:25 at 11/20/90 11:04 u 0.1638 640 616 0.0

lOtl: All tites are local stack tites; Counting tite is/0 tinutes; riu is given in pCi/Sec-S? H
K)TI: Ictber of Flu Heaswetents = 1; Average flu ~ 0.0

6012 E SHIRLEY LANE o POST OFFICE BOX 3112 O MONTGOMERY. ALABAMA 36109 O (205) 2714643



US. EPA LISTED
SCIENTIFIC ANALYSIS, INC. RADON LABORATORY

SWMAEI Or IAK» rLOI COHPUTATIOXS
TABLI TV. WLID TIST USULTS WE TOP Or STACl

Scientific Analysis, Inc.; Kontgotery, Alabua 36117 11/27/90

letector — On Stack — Off Stack — — Count Begun — Counter Iff. Cross Cats Background riu

107-2042111/15/90 12:14 pi 11/16/90 10:29 u 11/20/90 11:18 u 0.1638 40588 618 39.7

107-2042211/15/90 12:16 PI 11/16/90 10:29 at 11/20/90 11:31 u 0.1638 67549 618 66.7

807-2042311/15/90 12:18 pi 11/16/90 10:30 at 11/20/90 11:50 at 0.1638 53832 618 53.2

IU7-20424 11/15/90 12:22 pi 11/16/90 10:30 at 11/20/90 12:01 pi 0.1638 29053 618 28.6

107-20425 11/15/90 12:22 pi 11/16/90 10:30 at 11/20/90 12:13 pi 0.1638 37118 618 36.7

107-20426 11/15/90 12:19 pi 11/16/90 10:30 at 11/20/90 12:26 PI 0.1638 37697 618 37.3

107-20427 11/15/90 12:15 pi 11/16/90 10:30 u 11/20/90 12:39 PI 0.1638 42691 618 42.2

107-20428 11/15/90 12:18 pi 11/16/90 10:33 u 11/20/90 12:56 pi 0.1638 55381 618 55.1

B7-20429 11/15/90 12:20 pi 11/16/90 10:34 at 11/20/90 01:06 ?• 0.1638 39554 618 39,2

B7-20430 11/15/90 12:12 pi 11/16/90 10:35 at 11/20/90 01:18 pi 0.1638 41457 618 41.0
V.X

107-20431 11/15/90 12:24 pi 11/16/90 10:34 at 11/20/90 01:30 pi 0.1638 46276 618 46.3

107-20432 11/15/90 12:26 pi 11/16/90 10:32 at 11/20/90 01:41 pi 0.1638 64987 618 85.9

IOTI: All tites are local stack tites; Counting tite ie/Painutes; riu is given in pCi/Sec-Sq K
BOTI: faber of riu Measuretents = 12; Average flu = 47.7

6012 E SHIRLEY LANE O POST OFFICE BOX 3112 o MONTGOMERY. ALABAMA 36109 o (205) 271-0643



SCIENTIFIC ANALYSIS. INC. U.S. EPA LISTED
RADON LABORATORY

SOfflAET or tADOX FUJI COKPOTATIOXS
TABU Td. WJPLICATE TEST USOLTS WE TOP OF STACl

Scientific Analysis, Inc.; Kontgoaery, Alabm 36117 11/27/90

ietector — On Stack — Off Stack — — Count Begun — Counter Iff. Cross Cnts Background riu

107-2043011/15/90 12:12 pi 11/16/90 10:35 at 11/21/90 12:02 pi 0.1642 35074 634 40.9

IOTE: All tites are local stack tites; Counting tite is/^tinutes; riu is given in pCi/Sec-Sq H
IOTE: Intber of riu Heasuretents = 1; Average flu - 40.9

6012 E SHIRLEY LANE o POST OFFICE BOX 3112 o MONTGOMERY. ALABAMA 35109 D (2os> 271-0643



ft » t U.S. EPA LISTED
SCIENTIFIC ANALYSIS, INC. RADON LABORATORY

SOHBAET Or EADOX rLOI COKPOTATIOXS
TABU Tb. BLAXI TIST USOLTS WE TOP OF STACl

Scientific Analysis, Inc.; Kontgotery, Alabata 36117 11/27/90

Detector — On Stack — Off Stack — — Count Begun — Counter Iff. Cross Cnts Background riu

107-2043311/15/90 12:15 pi 11/16/90 10:30 at 11/20/90 01:52 pi 0.1638 622 618 0.0

IOTE: All tites are local stack tiies; Counting tite is/Otinutes; riu is given in pCi/Sec-S^ B
IOTI: lutber of riu Measuretents - 1; Average flu - 0.0

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 o MONTGOMERY. ALABAMA 36109 D (205) 271-0643



SCIENTIFIC ANALYSIS, INC.

CHAIN OF CUSTODY RECORD

Radon Flux Testing

Job Name:
C7

tEnO*VT?*ii£*jt' ~~

Samplers (Name and Signature):

itf fesfer
Sample Locations/Sample ID Numbers (Collector Numbers):

Sample Type; Exposed Charcoal in Plastic Container

Total Number of Samples:

Collection Date:

Relinquished By (Name and Signature) :

Date/Time:

Received By (Name and Signature}

Date/Time: 11-11 - /*:*> 44,

Relinquished By (Name and Signature):

Date/Time:

Received By r (Name''and Signature)

Date/Time:
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age i
eceived: 12/06/90

J I I L . HUI Ul \ I n u i r< u i u c i n nv

REPORT
TO

IMA.
5635 Jefferson Street NE
Albuquerque) NM 87109 ....

'01/21/91 15:49:23
PREPARED TJij.rjaSL_Aj1aiyJ!(.jLEjaJ.t_.L'isJ»..

BY 160 ._T a t| ,lp r_ St ve£t.
Monrovia/ CA__9i0I 6_

ATTEN Rick Haaker ATTEN Ms. Carol fr Harris . . ] j
PHONE 818-357-3247 CONTA/Lj^EM

CLIENT TMA EBERLINE SAMPLES gB V/
COMPANY TMA Eberline Corporation This report is for the sol« jrid exclusive, use^of. .t.he ..client
AC1LITY Albuquerque* NM

WORK ID E ?< E
TAKEN Bu TMA Staff
TRANS Bu UPS

to whom it is addressed and represents onlu those samples
herein described. Samples not destroyed in testing are re-
tained a maximum of 30 dau_s unless otherujis.e requested.

TYPE So lid 8c Liquids
P.O. # Verbal - Denni^_ Wei 1 1;
INVOICE pnder separate cpver

SAMPLE IDENTIFICATION .
n 0iA
51 01 A, du^ 1 i c ate
51 01A Spike
51 0JA Soike Duolicate
52 02A ,.
33 03A
54 04A
53 03A
56 06A
57 07A
IB 08A
59 09A
,0 IDA
.1 11A
.2 12A
13 1HA
14 14A
15 10A
16 16A
17 -17A
18 1BA

TEST CODES and NAMES used on this uiorkorder
3050IC Strong Acid Diq.-JJLt. {let.
AS L ^ Ar^eJlir - Liquids
AS S Areenic - Solids
AS SED As/Be Diqestion
METALS METALS ANALYSIS
MPREPS Medals Prep. - Solid
MPREPW Metals Preo. - Liquid
PB LF Lead bu HGF
PB SF Lead bu HGF
SE L Sel enium - Li qui d s 'i
SE S Selenium •- Sol id • -
SR L Strontium - Liquids V
SR S Stfontium - Solids
ZR L Zirconium - Liquids
ZR S Z^rcpni urn - Solids „ ,.

T M A / A R L J

)
760 Taylor Street / Monrovia, CA 91016

)
/ (818) 357-3247 / FAX (818) 359-5036



'age d
(eceived: 12/06/90

SAMPLE IDENTIFICATION

inc. i\u ui\
01/21/91 15:49:23

11 V • II w i

22 Wl D u l p i c a t e
IP. Wl S P i k e

Wl
23 WJL
l± W3
Hi W4_
26 W_3_
27 W6_

28 V£L

Dup 1 icate

T M A / A R I I tfiO Taylor .^ f roof / /Wonrov/a.

)
357-3247 I FAY



oyc u

(eceived: 12/06/90
SAMPLE ID 01A

I MM * 111* i I ) MI M » » I

)ate Prepared 12/20/90
Date Analyzed 01/07/91

Analyst REM

ELEMENT

Chromium
Vanadium
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybd&num
Arsenic

• Selenium
Strontium
Lead

'Results by Sample
FRACTION 01A'' TEST CODE MEALS NAME METALS ANALYSIS.
Date & Time Collected n/H/ga Category _

Analytical Test Results - METALS

UNITS mg/Kg i

METHOD RESULT
DETECTION

LIMIT

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
474.
26.
2770.
260.
221.
4107.
ND
1. 6
0. 9
130.
17. 9

22
3
1
22
1
1
3
4
0.
0.
•j
0.

I
2

1

TMA/ARLI 760 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



toeiv&d: 12/W6/VU

SAMPLE ID Wl.A.f!ije.iicat;e.

Results by Sample
FRACTION 01B TEST CODE METALS NAME METALS ANALYSIS
Date l( Time Collected ll/H/90 Category _

Date Prepavc- f l
r.Ml:r? Ana luz f ' . l ^

A ? ) . - « l y s t RFiM

ELEMENT

Chromi um
Vanad i u n t
T i tarn um

M a n g a n e t e
Hari um
A l u m i n u m
M o l y b d e n u m
Ar &en i c
Se len i u/n
3trorit.1 um
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

DETECTION

/$%$$$ .2 •••":•..f.pi'?*'^
('•'..''•-," • • . * * ' ' ] * %K*. i'1' U3 ;*xr'',):•'>' tSin/-'-'.V"^

T M A / A R L I 760 Taylor Street / Monrovia, CA 91016 I (818) 357-3247 / FAX (818) 359-5036



Heceived: 12/W6/VW
SAMPLE ID 01A Spike

. Results uy aampie

FRACTION 01C TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected ll/H/TO Category _

Date P r e p a r e d
Da t, f? An a ] u 1 1 (J

1 :/ / 20 / 7«
tf I / P7 / 9 1

A n a l y s t RG.M

ELEMENT

Chromium
V a n a d i u m
Ti tan i um
Mtignes i urn
Manganese
Bari um
A I u m i n u m
M o l y b d e n u m
Arseni c
Sa 1 cni um
Strontium
Lead

A n a l y t i c a l Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP . .
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RESULT
DETECTION

LIMIT• '

T M A / A R L I 760 Taylor Street I Monrovia, CA 91016 / (818) 357-3247 f FAX (818) 359-5036



Rece ived ; 12
SAMPLE ID (M .Spike J icate

Results by Sample
FRACTION 01D TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/14/70 • Category _

D a te Pi' (.- p rj r if
Dcite Anal t.i i M' tf A ••' 07 / (

ialysl; RUM

ELEMENT

Chromi um
Van ad ium
Ti tani um
Macjnes i um

Bari um
Aluminum
Mol ybd tnum
Ar seni c
Sol eni urn
Stront i um
Lead

Analytical Test Result* - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

DETECTION

T M A / A R L I 760 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



roye /
Received: 12/06/V0
SAMPLE ID 02A

11 in i ii v.

Results by Sample
FRACTION 02A TEST CODE METALS NAME METALS ANALYSIS
Date & Time "Collected 11/14/70 Category _

Date
Oat o Analyzed 07 / V1

Analyst KEM

ELEMENT

Chromi um
Vanad i um
Titanium
Magnes j um
Manganese
Bar i um
AIuminum
Molybdenum
Arseni c
Selenium
Strontium
Lead

A n a l y t i c a l Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RE

NA
105.
20.
1300.
146.
86. 2
2120.

0. B
<0. 2
162.
4. 1

DETECTION
LIMIT

, /sV/iV.:*;'-!*--' ».X*
/• ••. •?,. •'' ' !'«'•:'•'.'A
r.;v,,ir -,v;.;,;y.v|

' J>.j-v '•' '• «'•'?*

0,1

T M A / A R L I 760 7 a y / o r S t r e e t I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



Received: 12/06/W
SAMPLE ID 03A

oy bampie
FRACTION 03A TEST CODE METALS NAME HETALS ANALYSIS
Date I Time Collected 11/14/20 Category _

Da t. e P r e p d f i- d I <•' / Z'0 / î7.*
Drtte A i i a l y i » M ) UM ' W'.7."-'J

Aiuilyst RC'M

ELEMKNT

Chromi um
Vanadium
Titanium
Magnesium
Manganese
Bari um
AIuminum
Nol y b den urn
Ar s«4ri i r
HP 1 PHIum
'Jtrorit i um
Lead

Analytical Test Results - METALS

UNITS mg/Kg

METHOD RESULT
DETECTION

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
33. 4
15. 0
993.
151.
106.
1830.
ND
0. 7
<0 2
103.
4. 1

f

/;«* I •/;•',v.<-./:l-:'̂ /'"..i-1

'fe'-v
' > ' ,'

I1** •• '

•rl-ŷ *'

a /4&Jb\&$<\^ •'v;4tCy' >' • ̂ w ii< ##/> tftA
,22<;'. ,•' '',-"•-^9

îif IMf,/;*.«* '"'^B|!-''M

i

T M A / A R L I 760 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



H&ceived: 12/0&/W
SAMPLE ID 04A __

• Results by Sample
FRACTION 04A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/14/70 Category _

Date Prepared K..V2E/90
W1/07/91

Analyst HEM

ELEMENT

Chromi um
Vanad i um
Ti tonium
Magnes ium
Manganese
Barium
AI uminuffi
Mo 1yb denum
Arsenic
Bel en i um
Strontium
Lead

A n a l y t i c a l Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RE

ND
8. 28
10. 8
612.
142.
76. 4
1240.
ND
0. 5
<0. 2
24. 3
1. 7

DETECTION '.• <•!••>

/!'£'VW^^'#V^%1

0.-1

T M A / A R L I 760 Taylor Street I Monrovia, CA 91016 / (818) 357-3247 I FAX (818) 359-6036



l M '«| V * I I II I * I I to I

Received: l'<

SAMPLE ID Wtt

Results by Sample
U FRACTION 05A TEST CODE METALS NAME METALS ANALYSIS

Date & Time Collected 11/14/70 Category _

11.11, f? P T e p o r f-1| |,_'
i t i lp Ana l u .' f ii f l

.rj l y s t RTM

ELEMENT

C h r o m i uoi
V a n a d l u m
7 i t a n i u m
M a g n e t i urn
M a n g a n e s e
Bar ium
A I u m i n u m
Mo 1 y b d e n u m
f\~r seni c
Se1eni um
S t r o n t i u r n
Lead

Analyt ical Test Results - METALS

U N I T S

METHOD

mg/Kg

RESULT
DETECTION

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
186.
52. 8
1800.
226.
196.
4210.
ND
0. S
<0. 2
182.
9. 2

4 ,̂-;f :\>M
^«'> 1<'V.\'' .'•'.!''"'•.*/'•,.!<;,- '-^y ^'»>;+«'v,nJ!

^5>^>:̂ |̂

T M A / A R L I 760 Taylor Street I Monrovia, CA 91016 / (818) 357-3247 I FAX (818) 359-5036



I Flft i nc .

5AMPLE ID 06A

• Results by Sample

FRACTION 06A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/14/70 Category _

Ui- j l e P r e p a r e d
Out E- A n a l u z t d 1 / 07 / 91

Analyst lUr.M

ELEMENT

Chromi urn
Varied iurii
Titanium
Mngne&i um
Manganese
Barium
Aluminum
Molybdenum
Arseni c
Selenium
Strontium
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg /Kg

RESULT

ND
183.
40.
2000.
229.
79.
3640.
ND
0. 8
<0. 2
154.
8. 3

DETECTION
LIMIT

TMA/ARL I 760 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036

) )



,2
Received: 12/06/V0

SAMPLE ID 07A

TMA Inc. REPORT
Results by Sample

work uroer i

FRACTION 0ZA TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/14/70 Category _

Dote Prepared
Date Anal ij zed

lu'/20/90
W)/07/91

f"inu.Ujst F<EM

ELEMENT

Chromi um
Van a d i um
T i t a n i u m
Magnesi um
Manganese
Barium
A l u m i n u m
M o l y b d e n u m
Arseni c
Selenium
Gtront i um
Lead

A n a l y t i c a l Test Results - METALS

UNITS

METHOD

mg/Kg

RESULT
DETECTION

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
847.
15. 9
2580.
273.
200.
4320..
ND
1. 7,
<0. 2
15. 3
26. 6

T M A / A R U 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-603*\



APPENDIX C

Laboratory Preliminary Results
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Received: J-
SAMPLE ID 0HA

cei

. Results by Cample - x
FRACTION 08A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/14/718 Category

Oc.-te Prepared 12/20/90
Dote Analyzed 0.1/07/91

A n a l y s t REM

ELEMENT

Chromium
Vanad ium
Titani um
M a g n e s i u m
Manganese
Baf-i um
A I u m i n u m
M o l y b denuni
Arseni c
Seleni um
Gtront1um
Lead

A n a l y t i c a l Test Results - METALS

UNITS

METHOD

ICP
ICP .
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RESULT
DETECTION

LIMIT

ND
9. 63
25. 3
1154.
105.
58. 5
2970.
ND
1. 4
<0. 2
25. 5
21. 9

T M A / A R L I 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 I FAX (818) 359-5036



Received:

SAMPLE ID
(

results
FRACTION BiA TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/14/90 Category

, i . . l . e P repc - j i r d
i ' - l i ? Ana lys t !

1 : '.'c.'C-i '9K
(."-i /0 / /91

A n a l y t i c a l Test Results - METALS

alys t HELM

ELEMP.NT

C hvona urn
Vrinad i um
f i tani uiri
Mngntsr 3 um
MangeHi&se
Rari urn
AI uminum
Mo 1 y b cl e-iiuii'
A r s f n it
Sel eni um
3 1 r o n 1 1 u TI
Lead

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg
DETECTION

RESULT LIMIT.,,.

ND 2 ••"•' .,„. I*,
6. 07 3 ft ] ! • . ;";
25. i 17,:;-' • - •'
1480. 22 ' '

/ «•* \ *• '
2580. i^K.'s' •
4930. 4'''1H' 's J

3060. fij. ,3'»..^., , /«
ND '' .'. '4 ." '' •' ,
0. a •••-'/.:0; i '• ','
<0. 2 V''',-:'O. 2
35. 1 -\ ,,' ' 5
3. 9 •'? ' 0. 1

:i

•̂ •A

T M A / A R L I I GO Taylor Stroot / Monrovia, CA 91016 / (878; 357-32J7 I FAX (818) 359-5036



I - /

' ! ' " " ' ' - ( f -

I D

i n n i n t . ,

&ZiO

i \ui un i

Results by( mple
FRACTION 10A TEST CODE
Date & Time "Collected 11/15/58

n w i n w i y h i I IV

METALS ANALYSIS
Category

.L.tP PTPpr.1 ( 'J

' >,, t- r A'irt 1 y 7 «.-• (i :< 1 -' CV/ /

Analytical Test Results - METALS

Analyst REM

ELEMENT

C t i r o m i um
Vanad a um
Ti tani um

Man g ail esc
Dari uin
Aluminum
Molybdenum
Ar seni c
He 1 pni um
Stront i um
Lead

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg /Kg
DETECTION

RESULT

ND
10. 4
90. 3
2170.
181.
124.
5530.
ND
1 8
<0. 2
22. 6
5. 9

T M A / A R L I / 6 0 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



f Uf

' D e c e i v e d 1 (
:Af1PLF: I D 11A

i n n A n v , 1 I W I n M l M O I II I IV ••• «-n

Results by(" mple
FRACTION HA TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category _

( ' o t F P r e p n i nl
11 ri t e A n a 1 u '1-' d

A n : i l y s t RCM

ELEMENT

C h r o m i u m
V a n a d i u m
T i t a n i u m
M a g n e t i um
M i i n g a n e s e
I ja r i um
AI u m i n u n .
Mo 1 y b d en urn
A r s e n i c
3ci em um
"front J um
Lrad

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RESULT

ND
5 67
41. 3
2160.
148.
91. 0
3970.
ND
0. 1
<0. 3
64. 0
2. 4

DETECTION
LIMIT, .

T M A / A R L I / 6 0 f ny /o r Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



alj f i /

i'80'ivcd: (

3Ai?LE ID I'd

<* /i'.'6

A

/i.H'1! rn

ll^^n^

mn inc.. Wl\ M U I n wi u u i ii i

Results by( uple -
FRACTION 12A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category

O.') 1 e Pr (?(<c"i r-pti
:.'.-, if; ATI a l u z c>d

Analyst

ELEMENT

ChT-omi um
Vanad i um
Ti tani um
Magnet i um

Bc?.r i um
AI uminum
Mo 1 y M e-num
Ar sen i c
3e I eni um
Str-on t i um
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RE

ND
11.0
23. 1
2450.
136.
132.
4000.
ND
5. 2
<0, 2
116.
9. 5

DETECTION
LIMIT

T M A / A R L I IfiO Tnylor Stroot / Monrovia, CA 01016 / (818) 357-3247 I FAX (818) 359-5036



>J J ta * >'

eceiveii: l( 16/-A1

.WLE ID 13A. ._&A*i

Results by
FRACTION 13A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category _

i Hj 7 I'd CM / LI 7 / '-VI

A n a l y s t R K M

El EMENT

C h r o m i um
Van ad i um
T i t a i i i um

i um

Bcir i LI m
A 1 u m i n u n>
M o 1 y L- d f n u m
Ar s t'7i J c
r-ifr 1 eni um
3 1; r n n t i u m

Analytical Tost Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RESULT

ND
12. 7
39. S
2440.
245.
104.
3720.
ND
10. 2
<0. 2
139.
7. 0

DETECTION
LI.MIX, -,-v «

'̂ .«'Xi v •; A-.,u,*' ./̂ •̂ Vja •
2 •'•/.. '.:..::;."l-v'.. -:.v*
3 f/v'.''vr •';•'; j'-'y <MJ\

l '•-<•.;?. ;-•••• .••;••, .•;•!
,22 ;..;•._ •. .-; ;-.->'i

/ •, !•;•"••• 'v''; )•"•.• >:•'.'••
'̂:>;l. '";"•'/ f •/.-(••,1

A''A. 3-::'.'. .. .. .''' ';''':'̂
• ' /I " • : * " . - • ' "• \

.** '/'/1|i 0 ,' 5 i''.; * \ ' •'•'-'-•••• •«••' 'vf/*)

1 •-..%••• 0. 2 •••' ••'.•••.:;! ̂
Vv;' 5 x̂&S

0 ,1 v'fK̂ l̂î Ifî» A

T M A / A R L I 7 6 0 f a y / o r S f r e e f / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



Received: (

SAMPLE 11) m ''/feh^. Jl
Results by(" mple .

FRACTION 14A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected n/15/90 ;• Category

i ) a t e A T -i s 1 y :<. c -..I / V 1

ELEMENT

C h r o m a u m
Vcjric>c! i urn
'I .i tsni urn
Mc»y n£-!> t urn
M.:<riC!cme r e
b ^ T - i um
A l u m i n u m
Mol y fa d ?nun i
Arsen t c
Solen i um
St.rofit i um
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RESULT

ND
I 1. 2
55. 1
2049.
131.
69. 7
4000.
ND
1. 4
0. 2
119.
3. 3

DETECTION
LIMI.T..., ,,t,
,&'^t-s':\ .

2 <••.; .>;; ;• '••• v;f.
3/'^;o":;-^
22,

0. 2

0, 1

T M A / A R L I / C O 7ay /o r S / r o e f / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



Kecewso: V"

SAMPLE ID It-A

Kesuus oy
FRACTION"ISA TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category _

C

i,3tc PT tp.-if I'd i;-'/

'Oilyst REM

ELEMENT

Chromium
Vanad i um
T itanium
Magnesi um
Manganese
Bari um
AIuminum
Molybdenum
Arson j c
3e1eni um
Strontium
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg
DETECTION

RESULT

ND
9. 43
60. 1
2130.
137.
58. 4
4370.
ND
1. 5
<0. 2
129.
3. 1

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



received ( /

bAMPLE ID 16A

Results by( mple
FRACTION 16A TEST CODE MEIfiLS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category _

i » r ) '

1 , C i /

Anc-,lyst RFM

ELEMENT

Chromi um
Vnnad lum
T i tani um
Magnes j um

Rrir i um
AI umi nunt
Mo 1 y b d fiium
Ar seni r
SP 1 pni HIM
st ron 1 1 um
I tad

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg /Kg

RE

ND
6. 83
49 5
1500.

62 3
3920
ND
1 0
<0 2
21 3
2 9

115,

DETECTION

L

>>!>

0. 2
5
O.'l

/vtlff' î \l*> t ' 1 * ri V ft * *••» , U

x̂ ys?/*', ,; Cv̂ ;H

T M A / A R L I / 6 0 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



biAflPLE ID 17A

Resu l t s b y ^ ' m p l e . . f
FRACTION 17A TEST CODE METALS NAME METALS ANALYSIS
Date & T i m e C o l l e c t e d H/15/28 Category

•>-, IK P r i-: p cir ?•• i1
ut* A r - j l y j . f.Mi

••' '-? ̂
••"-•' I

A n a l y s t R?-:M

ELEMENT

Chromi um
V a n a d i u m
T i t a n i u m
M a g n e s i u m
M a n g a n e s e
Bar i um
A1 u n) i n u m
M o l y b d * n u m
Arsen ic
Si t? 1 e n .i u m
Stronti um
L f a d

A n a l y t i c a l Test R e s u l t s - METALS

UNITS

METHOD

m g / K g

RESULT
DETECTION

LIMIT..,,,,,.,,

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
10. 8
46. 3
1830.
143.
20. 5
3450.
ND
1. 3
<:0. 2
227.
2. 4

: i •-.. •:'

0. 2
3
0.-1

TMA/ARLI 760 fay/or Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



Deceived; ( /̂ m
3AITLS: ID 1BA

Results by(" mple
FRACTION ISA TEST CODE METALS NAME METALS ANALYSIS
Date I'. Time Collected IL/J5/90 Category _

t - t > An,i I !> ; i -d t:> t / C O / / V 1

a l y s t HEM

ELEMENT

Chromium
V £j n a d i u m
Titani um
Magnesi um
Manganese
Dari um
AIumi num
Mo 1yb d enum
Arse?ni c
Sf 1 f>7ii urn
Stronti um
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
C\ IDMAf* H"r v/KINriv c.

FURNACE
FLAME
FURNACE

mg /Kg
DETECTION

RESULT LIMIT..^,

ND 2 M&-: i'^'Vj
7. 59 3 ̂ 'pf- :;''-<'5-':-;^3>
28. 9 lYS^V'-" '•/• 'VV'';l:
1400. ,;2 î̂ ;/ t"'.""'̂
109. /•l'<4<-;' •.•• ' '^">r
90.8 r-'-'I i- V ' -:"^;-'
3450. ,/•': :3^u;,..,. ,, :v-lv$
ND _ V-!-'4;|.M';-^/;;;. ;̂  ;;;;•:•; - i
I.e. .• "; . * .w/- 1*' ; '* . ' • • ' • ' . '

23. 0 ' • - . . • 5 i'^,'"':
3. 0 "' ' 0.-1 >*'•'••"•-

T M A / A R L I 760 T a y / o r S f r e e f / Monrovia, CA 91016 / (818) 357-3247 I FAX (818) 359-5036



SAMPLE ID 1 A

Results by<" mpie • (

FRACTION 19A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category

Dcvte A.oa.l t j 7 t-d I-1 / f r i 7 / ' • ' 1

rily st HEM

ELEMENT

C h r o m i u m
Vanod i um
T i t a i i i um
Ma CHIC* s j um
M a n g a n e s e
HiVri um
A I u m i n u m
M o l y b d t -num
A r s e n i c
S e l e n i u m
31 T n n t J 11 m
'...part

Analyt ical Test Resul ts - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg

RESULT

ND
89. 9
12. 0
1310.
118.
205.
2120.
ND
0. 7
<0. 2
95. 0
1. 9

DETECTION
LIMIT.. .,

2 /l:f fc:;'
3 /:s$v;Vv '";•'.

.232® " '̂'
/f. ,- . ' ,-,' }-•'
•''>-l '''tV-t W"'slX-M-̂  $

/̂ Mii!̂ -l
'•: v'.̂ '̂'v̂ '̂ î^ ';':: :';;;1'̂
.'""'î v̂ tS. 2 ? •
"'•• 5
'0/1

T M A / A R L I T 6 0 7ay /or S / r e e f / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



Vci'ived: (' l

:,Ai1PLE ID 2M

Results by ( iple

FRACTION 20A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/15/90 Category _

'ci t r P i utiar *•;)
.'ri i t1 An.-i J is i r- ;l - \ / 07 /

i.-*] yst Rr:ivi

ELEMENT

C h r o m i u r n

"I i tani um
Magnet i um

Uar i um
AI um
Molybdenum
Arseni c
Se 1 en i um
Str ont 3 uni
L esd

A n a l y t i c a l Test R e s u l t s - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACF

mg/Kg

RE

ND
95. 3
10. 7
1130.
112.
201.
1740.
ND
0. 8
0. 5
103.
2. 7

DETECTION
L'lMlT

T M A / A R L I 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 I FAX (818) 359-5036



Received: ( WVB

SAMPLE ID ?.1A

Results by{ .uple • ' (

FRACTION 21A TEST CODE MET/IS NAME METALS ANALYSIS
Date fe Time Collected H/15/90 Category

! > • . - - > „ ' : Aiu-i 1 t j ;. r :J !,) 1 / •

alyst - RF:M

ELEMENT

Chromi um
Vanad i um
T j tQ7ii um
Magnes i um

Bari um
A] uminum
Mol y b d e n u m
Ar seni c.
S& 1 eni uiti
3trorrt1 um
Lead

A n a l y t i c a l Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg /Kg
DFTFLfl— I t

RESULT LI
A

ND 2 ,;C:
1410. 3 A:̂ :
22. 5 it'ify
1930. /22'^'i

225. /!i.,-
;,.I:;::'1

65. 0 ^1.^'
3320. ffiiGfy^
ND .<i; " ;̂:'4Cvr;S;:1
6.0 . ..V'-M,:0;/l;-iv

i. 4 '. ;-.'.-v>f:';0. 2
22. 6 ' • • ' • • V 1 1 5
23. 1 • • • • • : 0.- 1

LIMIT .
•S'-Sii

T M A / A R L I 760 Tay /or S / r e e f / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



ID Wl

Results by ( iple

FRACTION 22A ' TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/16/90 Category _

C

Uit t? P r t p a r p U
io t a .Aria ] u i r d l-i I /17) V / Q

.-jlyut REM

ELEMENT

Chromi um
Vanad i um
Ti tanium

i um

Oar i um
A'l uml num
Mol y bd&num
AT E en i c
Sel eni um
Stront i uni
Lead

Analytical Test Results - METALS

UNITS mg/L

METHOD RESULT
DETECTION

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
ND
ND
11. 7
. 103
ND .
ND
. 052
0. 003
<0. 002
11. 2
0. 002

0.

i-vv^rd0®1!"-'v';; '̂-0. 002
*i'̂  \\firj^t

.f$\p 0. 05
1 -'^ 0..0001

wm
uwvS

T M A / A R L I /60 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



r;ereiy[;G: i '

BAilPLE I D HI D u l o i c a t e

< . .

FRACTION 22B TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/16/90 Category

!'/.) t f: H i-f f i uf I
i.\-str Anj) 1 q ;. i- i 1 / 0 '/ / V \

Analyst REM

ELEMENT

Chromi urn
Vanad i um
Ti toni um
Mag'ne&J um

Barium
AI uminum

Arsenic1

Sel eni um
Stront J um
Lead

Analytical Test Results - METALS

NITS

METHOD

ICP
ICP
ICP
ICP
IC.P
ICP •
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/L

RESULT

ND
ND
ND
11. 2
. 1
ND
. 19 £
. 05 f i
ND ' ;';•
ND '•••;
11.0 ,-•';
0. 002 -:;:-

DETECTION
LIMIT, ,.,,
y •''•'• .••"•. v-\4̂ &v-fr$&0. 02 V'V-:.. ••>••'• -''-f- A•'••I/ ''•'"" f *'*,*' '

; ••

0^01- ,'.;- "'̂ 'V̂
.0»rt 22 '̂  lv -"'''V-v

/"" ')' v'' /< •)•'' ; ''".y

i:*';;.0̂  0i Kx*'/&!
:';'i'-"0.: 03 ^..Vl, 1,/

1?:V'5̂ '*;
''*'"•/• 0 ;' 0̂  '*'"' ' '- '':V ,'''•*•?

'V* ':0»- 001 •-'*'',"•' " -'s.1 y

,>*- 0. 002 V'v'X1)'
:;V 0. 05 '••'':̂;''̂
;. 0..0001 '-.;"'.:

T M A / A R L I 760 fay /or S f r e e / / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



R e c e i v e d : ( mm

SAMPLE ID i'Ji bouo

Results by( ,mple

FRACTION 22C TEST CODE METALS NAME METALS ANALYSIS

C

Date & T i m e C o l l e c t e d 11/16/90. Category

0 4' t e ATI R ) u z o d t3.1

A u n l y v t REM

Analytical Test Results - METALS

UNITS mg/L
DETECTION

ELEMENT

Chromi um
Van ad i um
1 i tarii um
Magnes i um
Mencjanese
Bar ium
Aluminum
Mol y b cl E- 7i urn
Arscni c
SP! en i um
Str-ont i um
I .. e a d

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

RESULT

0. 85
0. 93
0. 99
12. 3
1. 0
0. 76
0. 96
1. 0
NA
NA
NA
NA

LIMIT,.

0. 02:''. .̂  .";'•
0.,,03.V .-. '.;-...
0C01-;' •' :-::.'
,0.','22'-.. ''•/

/̂.0;..01̂  ^
/•.'•ClS/'OOl ';\

#i";t>; 0̂ .003 ̂  J.

/v!;̂;f0̂04̂y|; '̂
••'•, V;\ 0; 001 '•'•'• ',/.î;

:.'"- C;; ̂  0- 002

.•••'•.'i1:' 0. 05
'-•'' 0.-0001

, tt

'. .

';,'•

•''•'•;
• '*•"
'{

'.̂
'••?
'..'•

TMA/ARL I 760 Tay/or / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



ID Wl i

Results by( uple c
FRACTION 22D TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected n/16/23 Category _

! I.) ! K H r f.'f'cjT 0' d

! •-.! I; p Anij 1 ij ; t- d W I .•' 07 / V 1

Analyst REM

ELEMENT

Chromium
Vansd i um
Titani um
Mag TIC si um
Manganese
Ba'Pi um
A J. umi num
Molybd enum
Arscni r
Si?l on j um
Strnnt3um
Lced

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
Fl AME
FURNACE

mg/L

RESULT

0. 84
0. 89
0. 99
12. 27
0. 99
0. 73
1. 3
1. 0
NA
NA
NA
NA

DETECTION
LIMIT..,,,
,>:;v >•..':. '..;;.:

0. 02 ! • ':•>'.!:";'.
0. 03 V. '/•••;'
0; 01. ;-. • ••; ;•
..0:22 . :
£ 0..01

.••'.- 0.01 .-.- • '
»' ;'•••' 0<;,03, . •"' ••'•
';" 0.''04':.';' .'' ''•::

..-•'•o. 001; '-.,. • .-•
••' .''0. 002 V-

. ..y 0. 05 -.;_'
0.-0001 :;

TMA/ARLI 760 Tay /or S f r e e f / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



Ktcewd: ( YS6/VJ

SAflPLt ID W2

" 'Results by( ,iple • (
FRACTION 23A TEST CODE METALS NAME METALS ANALYSIS
Date It. Time Collected 11/16/90 Category

rif, !:e PTC? pa red
i ' ') t >? A n ^> 1 u -i y f I (•••> t /•' 13 7 / '•'>

Analytical Test Results - METALS

alys t REM

ELEMENT

C v r D m i u m
Van ad i um
T i toni um
Magne-5- i um
Ma'ncianej. P
Bar i um
Aluminum
Moil y bd enuni
Ar soni c.
Sel en i um
Stront i um
Lead

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/L

RESULT

ND
ND
ND
2. 08
ND
ND
. 042 /-.'..
ND ' .A'*
ND P
ND .'' ';•>;.
ND /' 'V$
0. 013 "I*™

DETECTION
LIMIT

••' V . ' '-i.;' i
• '. •• *'. v

0. 02 ..V'./ • .-.. ' ..;,
0v03v';. '• ;' ::.',: \
^5 ' 0 1'1'""' * ' ' > • ' " ' * '' ?i

'\Q t -B^CtH i1 '/„.**• -^ ' • J

/^0<<01r 'u"'';''i's»'
''-'<• 0i,'01 \& %}$
.xX0i;';03 ,.v,,,j>-̂ >'̂
^0^04-^ •% > ;̂&î
fo, ,0i;001;|:̂  W^feivfc
.̂ o. 00's" 't$$$-\
/ 0. 05 A^fei

0.-0001 aJSSs

^vd ,;
^/4 '"

T M A / A R L I / f iO r ay /o r S / r o e / / Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



LE I!) W3

Results by( ,nple
FRACTION 24A TEST CODE fflALS NAME METALS ANALYSIS
Date & Time Collected 11/16/90 Category _

hut:d WJ/C7/V1

AnaUjtt HEM

ELEMENT

Chromium
Vanad i um
T i ts7»i um
Magn&s i um

Bsrium
AI uminum
Moly b denum
Ar sern c
lir 1 enium
Stront i um
Lead

Analytical Test Results - METALS

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
Ft.AME
FURNACE

mg/L

RESULT

ND
ND
ND
1. 76
ND
0. 03
ND
ND
ND
ND
0, 12
ND

DETECTION

'* ,•f.'-.-:;0.,o0i.v
. •'.'.• 0. 002
:' 0. 05

-,&;*

T M A / A R L I 760 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



ec« i v«d

ID W4

i in 11 , , rfp I\L«I

Results byv-iiple
Ul\ I nui i\ ui uc t IT nw r

FRACTION 25A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected 11/16/90 . Category _

i J a i P P r f> p a r c? d
\) a t B A n a l y z e d

t «: / iift / '-•> 0
M 1 / W" ••' 'V 1

A n a l y s t RE-.M

Analytical Test Results - METALS

UNITS mg/L

r

V
r
M
i-i
r.!
A

'
ELEMENT

hromi um
c3 n a d i u m
i t a i n u m
i:jgnes> i um
;•? n g c> n £• ?• o
oiriurji
1 u m i n u m

Mol y b d enum
Ar sen i c
r;<?. 1 eni um
Gtronti um
Lead

METHOD RESULT

ICP ND
ICP ND
ICP ND
ICP ND
ICP ND
ICP 0. 03
ICP • • ND />•
ICP ND
FURNACE ND ,-;i'
FURNACE ND
FLAME 2. 55
FURNACE ND

DETECTION
LIMIT

0 , 02 '•' . ' ,' •..•':
0..03 ••'
0. 01 '
,0. 22-'

/* 0;' 01 ' . '.:]•;'- T*', -0, 01 .-. '. : "}
v, j 0j 03 . .•' ' ', '• \ ,'.-\
;.. ..-0..04 '••/..'.• •• .... •;-';>
v 0;;00l" -V '... ':'•• >.\
'•;:'- 0.002 •.;,;;, '̂'4
/ 0. 05 •'•'•.• ll;;,-'^
'' i •'' '. -tf1''**,0 . '000 1 v • i'/'v-Uw.

T M A / A R L I 760 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



d : (

ID i!

Results by( Jiple , • •(
FRACTION 26A TEST CODE (HALS NAME METALS ANALYSIS
Date l( Time Collected 11/16/90 Category

I »•" I'' I I: Ĵ H i I; 1 1

t f A Tin 1 II '/. P: d

:-.r,i:ilyst HEM

ELEMENT

Chromi um
Vein ad i urn
T i tan i um

.i um

Bar i um
A] umi 7i urn
Me' 1 y bd enum
Ar seni c
3c-l pn: um
Stront i um
Lead

Analytical Test Results - METALS

UNITS mg/L

METHOD RESULT
DETECTION

LIMIT.,., ,,

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
ND
ND
5. 47
P. 03
4. 79
6. 51
ND
ND
ND
0. 26

0. 005

0. 02.; .
0. 03,'.'
0. 0i:;
,0.'.:22

i. 0. 01
/?';• 0; 01

>£•:." 0/03 .. .
•••'• ':;:' 0/:04

: ;; 0. 001>
•.V . 0. 002

. . .;• 0. 05
:' 0/0001

T M A / A R L I 760 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



f l j
i "

Results by(" mple •('
FRACTION 27A TEST CODE ME.IALS NAME METALS ANALYSIS
Date Ik Time Collected 11/16/90 Category

-.. U? Prepared
,;t.C' Anal mot!

12/S&5/9I3
B1/I37/V1

Analyst REM

ELEMENT

Chromium
Vanad i um
T.1 tan j um
Map.nesi um
Manganet-C'
Bari um
AIuminum
Molybdfnum
Arseni c
Selenium
Gtrontium
Lead

Analytical Test Results - METALS . *

UNITS mg/L
DETECTION

METHOD RESULT LIMIT.

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

ND
ND
ND
ND
ND

0. 03
0. 03
ND
ND
ND
0. 12

0. 006

0. 02
0. 03
0; 01 <
0!*22

/ 0/01
•'• '0.: 01
.-'. 0''03>,•.;. v. **~*..-i-
,;.; 0, 04 •'.' •
'.::'-0i.001.
'•=•. 0. 002
•'• 0. 05
' 0.-0001

TMA/ARLI 760 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036



R e c e i v e d : ( .06/9$

WLE I!) W

Results by(

FRACTION 28A TEST CODE METALS NAME METALS ANALYSIS
Date & Time Collected n/16/90. Category _

:.. ! ;• P i-r.'firiT i - d ! ; • .",;'\,-\ ,"•".'>

A n a l y t i c a l Test R e s u l t s - METALS

ELEMENT

C h r o m i um
V?iiod ium
T j. tani um

* J urn

Dari um
A] uminum
Mol y b denum
Arseni c.
'oel en:i um
Sbron t .1 um
Lead

UNITS

METHOD

ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
FURNACE
FURNACE
FLAME
FURNACE

mg/L

RESULT

ND
0. 22

ND
1. 61

0. 02
ND
1. 06
ND
ND
ND
0. 12

0. 006

DETECTION
LIMIT

0. 02
0.,03
0. 01 .
0. 22

/ 0..01
•; 0.01
., 0. 03
.'0.04

: '0.001

• 0. 002
0. 05
0..0001

T M A / A R L I IfiO Taylor S t r e e t / Monrovia, CA 91016 I ( 8 1 8 ) 357-3247 / FAX (818) 359-5036



' • • 'cc t ive ' i : (' ' fte/Vu Non-Report^ Nork
:" liAQL! yNJND .. F ho], CQDbS FDR WORK NOT REPORTED ELSEWHERE

MPRPPS
MPREPS

•,H' I DPC-yKTC A?_Sr.n MPREPS
. • i i i :ie>r>0ic AS_,SFr: MPREPS

• < ; • . - . I ntfU'Mv: /vf'fr-LD MPREPS
</OA I ."JfS&lf'U AS~_SL'!> MPRF.P3

'MA I rMOlMi" A'-'. ^L'l1 MPRF.Pfi

Ab'.Ŝ D MPRFPP
Af>_.lo'i:!» MPREPS
Ab.Vn'J. MPRhP.S
A:?_r?.:-.o MPREPS

MPRtTPR
MPREPH

MA I 3WMSU' Ai-f.SEn MPRHPK
i . ' - ' - i i ^ci'/wi-: A:J_.:-U-J) MPF?HPH • • '
1 '-\ I r»f/l'"'PlC A',--__SKll MPREPS (., \
, IA i ::t0M,-.ir AL"Jt:r.n MPREPP ' '
1 ' 's<, I 3liiM3IC. ASJofID MPREPS f ' . )
i r A i 3pr«p[r As^s'.trn MPREPS ,; ' '•
r-'A I 305PTC A3^5t£D MPREPS . ' / ' ' • • • , • • > \
U'A I 305711C AS.S^ED MPREPS • ' ' ' ' ' . .

rv A i 30:>v*ac As]_sno MPREPS ' ' '"•t!"\
.'.V. I r<0 f.>PIC AtC^tU MPRF.PS ' •/'

i :.<B5»ic A:-'...FJF:D MPREPH , •
I 3PUP A'-*"SEU MPREPW
I 3C'MP Ar>_Si-D MPREPW
I 3Cmi f<t'3~Si:u MPREPW

i ;jtnvi A:;_.PrD MPREPW
i :)0iP AS_J-E:I-< MPREPW

.11010 A--:__C;;;I.. MPREPW
I Hfili,-. Af-.. S?n MPREPW

i :wu\ A'-;, rcn MPREPW
i LUvui As..y;-r-' MPHFPW
I '.11,111,f A". '=:' n MPRFJ'W

T M A / A R L I 760 Taylor Street I Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



Thermo Analytical Inc.
CUSTODY TRANSFEi. .. C . . L A B WORK REQUEST

Client £ I f Contact

TMA/Eberllne
702 7 Pan American Hwy.

Albuquerque, NM 87109
(SOS) 345-3461

Sample No.

I A
~ZA
"^A
4A
^A
faA
?A
ftA
9 A
1&A
lift
1-2.A
HA
14- A
l£_£
lloAr 1*3.4

JX A
A^Q yj

f / r *

\ "2o_A

Client ID

flw^'Zo
"22
"73
•25

^
/^
1 1

5?fpv(£ttei'
PfrACtTO &~V

^^^^±Qy^favLoM.
&*£%££*•**

(^oCS/i/*
5&-JL

*rf-ft id

Dai

As

SAMP)

be Chipped

signed to

1 2-/ 4- l^Q Contact (VS.

A;^/ -r Phone

-E IDENTIFICATION
Description &

5o-Jl

/
T
/

_ . I
'
.

'.

V-
I

* '.

'

•

/
/

\/

3o> C.P/«
(3^/3-

ftt^T3

•Rvi.tr

A'O CPA^-
<2nDCP^-

&t<b

•g^^
•RKfc-
'Ks^-r
BK&r

BWis1

Exi</r

^^T

TZ.^^-
/?X£r
i5/<dr

R&3

Bvi-b

Mat.
<,

^S

$

•s
JS_

s.

5̂
5

<̂^
^

L̂i

-*KlLfU} Date Due /"2- /'2.T /9O

WO Number

ANALYSES REQUESTED x ̂ . ̂
Collected

ii*$$io
11- 14 -3.0

,jJ=J4 ̂
>S^O >

f/jffl?fO
f/J%45?n

/ / "~ / <5 "̂̂ "?/*5
^fic* S^C'

//•- /^? "• *9^

l^s
I OO ̂

//-/ .S'-̂ c
u'~i,t;

H~l £"•**>(•

0

/•Z-fO

j/tJ'f^O
/r^^?o
//-f/^to
,/^i^<^o
jffi^-**o

IJjZC'

Matrix:
S-soil DL-drum liquid DS-drum solid
W-water B-bio samples X-other

[tern/Reason

-

t

Relinquished By Received By Date

/VOv LULQQJ^. tybttQ

)J
'^

,

'ul'll.H i l:iil '

/V̂,__. . . .

1
I

1i

\
\
\ .._

L_

!
/

1
\/

""i

-

i

Special instructions:

Time Item/Reason Relinquished By

i

Received By )ate Tim.



c
TMA
Thermo Analytical Inc.

ft c
CUSTODY TRANSFER RECORD/.LAB WORK.REQUEST

C

TMA/Eberllne
7021 Pan American Hwy

Albuquerque. NM 87109

>

(505)345-3461

Sample No.
*J i zAx*/ / •
W \
W 2-
( , 3

L y^ 4"
v\J£T

1 Wfo
vvn-

Client ID
SrA 40
E i f.
£ i £

_B-V"p3r)£jaii>\

B-V to^iQ

V!1^ j^f ^•Ji>v'LO

p*AJ^Ioot_

Rec

Da1

As:

:eived By

;e Shipped

signed to

Client

Contact

Phone

SAMPLE IDENTIFICATION
'Description #.

brt'ii
Lu<?J-iUx_

"^x^^^

.„...>..

I
f

V

._. ...

-£02_C£jr>A
%^fc>-
B^k-
'QiCb
Ej^Lr'
B,litr
QK^

Kttly-

....

j

i

Matrix:
S-soil DL-drum liquid
W-vater B-bio samples

[tern/Reason Relinquished By ,

Mat.

$
w
W
w
w
w
W
VA/

Collected

-L / _ ; v-c
^L_

t r «. 1 / _C?/" j

f
/
f

OQ/0
{~i(o—<-\f

'$$&
o^rir

)

;/l/£$2->
....

DS-drum solid
X-other

Received By

:w-̂  \ N iLti&A—

) s
^*^

Container

Contact

Date Due

WO Number

ANALYSES REQUESTED ^^

VV;
\.

1

)̂

/

i

...

N/

1

- -•
•

i

i

Special instructions;

-TJC Rl^xAS

Date

/2/^G

Time Item/Reason

-

Relinquished By Received By Date Tim



POOR LEGIBILITY

ONE OR MORE PAGES IN THIS DOCUMENT ARE DIFFICULT TO READ
DUE TO THE QUALITY OF THE ORIGINAL


